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The belt has a coating layer with mould releasing property, on an 
outer peripheral surface of a metallic thin endless belt of 10-35 
micron thickness, and has a resin layer on an inner peripheral surface. 
The coating layer is fluorine resin. The coating layer is a 
nickel- fluorine resin complex plating layer. The resin layer is the 
heat-proof resin layer contg. the heat conductive filler. The belt is 
composed of the polyimide composite contg. 10-40 vol.% of heat 
conductive filler of 1-20 micron particle size. Both ends of the 
endless belt is composed of polyimide substantially not including the 
heat conductive filler. 

USE/ADVANTAGE - The fixing belt of high heat conductivity and high 
rigidity, having the sufficient heat-proof property, strength, 
insulating property and flexibility, can be obtd. The fixing belt can 
be effectively used in the high speed fixing in the facsimile and 
printer. 
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* NOTICES * 

JPO and NCIFI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The belt for fixing of high rigidity and high temperature conductivity characterized by having the 

coating layer which has a mold-release characteristic in the peripheral face of a metal light-gage endless belt 

with a thickness of 10-35 micrometers, and having a resin layer in inner skin. 

[Claim 2] The belt for fixing according to claim 1 whose coating layer is a fluororesin layer. 

[Claim 3] The belt for fixing according to claim 1 whose coating layer is a nickel-fluororesin compound 

deposit. 

[Claim 4] The belt for fixing according to claim 1 which is the heat-resistant-resin layer in which a resin layer 
contains a thermally conductive filler. 

[Claim 5] The belt for fixing of high rigidity and high temperature conductivity characterized by consisting of 
an endless belt formed with the polyimide constituent which does 10-40 capacity % content of a thermally 
conductive filler with a mean particle diameter of 1-20 micrometers. 

[Claim 6] The belt for fixing according to claim 5 currently formed with the polyimide with which the both 
ends of an endless belt do not contain a thermally conductive filler substantially. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
, [0001] 

[Industrial Application] This invention relates to the belt for fixing used for the fixing section established with 
heating in the image imprinted by the transferred object in equipments, such as an electrophotography copying 
- machine, facsimile, and a printer. 
[0002] 

[Description of the Prior Art] You carry out heating fusion of the toner in the record paper, and make it 
established in the record paper in the culmination of printing and a copy in an electrophotography copying 
machine, facsimile, a printer, etc. For example, in an electrophotography copying machine, a fine-particles 
image imprints in the process which performs image exposure and forms an electrostatic latent image on ** 
photo conductor, the process which a toner is made to adhere to ** electrostatic latent image, and is used as a 
visible image (fine-particles image), and ** record paper, and a copy is performed through the process which 
separates the recording paper from a photo conductor, and many processes of a process of fixing non- 
established ** fine-particles image in the record paper by approaches, such as heating. 
[0003] As the fixing approach, a heat fixing method is common and the heat roller establishing method as 
shown in drawing 1 is conventionally used widely. By the heat roller establishing method, it has an electrical 
heater (2) in the interior, and the pressure welding of the roller of a pair which consists of a heating roller (1) 
which covered the periphery by the good rubber or the resin of a mold-release characteristic, and a rubber roller 
(5) is carried out, the recording paper (4) with which the toner (3) image was formed in between the roller is 
passed, a toner is heated, and welding of the toner is carried out in the record paper. On the other hand, the heat 
roller establishing method has the fault that the latency time is long, although effectiveness is highly suitable for 
improvement in the speed. That is, since the time amount which heats a heating roller (1) to predetermined 
temperature is required at the time of the start up of equipment, by the time operation becomes possible from 
powering on, the latency time will occur. Moreover, power consumption is also large in order to have to heat 
the whole heating roller. 

[0004] Then, as shown in drawing 2 in recent years, the fixing approach of heating the toner of a transferred 
lifter at a heater (7) is proposed through the film-like endless belt (6). By this endless-belt establishing method, 
the pressure welding of the rubber roller (10) is carried out to the belt for fixing (6), the recording paper (9) with 
which the toner (8) image was formed in the meantime is passed, it heats at a heater (7), and welding of the 
toner is carried out in the record paper. By this fixing approach, only by minding the belt (6) of the shape of a 
thin film, in order to heat directly substantially at a heater (7), a heating unit reaches temperature predetermined 
in a short time, and the latency time of a power up serves as zero mostly. Furthermore, in order to heat only a 
need part, power consumption also has the advantage of being few. As a belt for fixing used for the endless-belt 
establishing method, what prepared the coating layer of fluororesin in the front face of the endless belt made 
from polyimide is conventionally used in consideration of the insulation of the thermal resistance demanded, 
Young's modulus, reinforcement, and a belt inside etc. 
[0005] 

[Problem(s) to be Solved by the Invention] As a belt for fixing used for the endless-belt establishing method, 
while excelling in thermal resistance, Young's modulus, reinforcement, insulation, etc., to excel in thermal 
conductivity is demanded. In order to raise a fixing rate especially, the belt for fixing which has high thermal 
conductivity is desirable. However, since the conventional belt made from polyimide is formed only by resin 
with low thermal conductivity, its thermal conductivity is inadequate and it cannot be adapted for improvement 
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in the speed enough. Moreover, by the conventional belt made from polyimide, although smooth rotation which 
does not have wrinkling fellow blurring of a belt by giving moderate rigidity to the belt for fixing itself is 
enabled by this fixing approach, when a fixing rate is raised, wrinkling fellow blurring of a belt tends to happen. 

[0006] Therefore, both the belts for fixing are asked for thermal conductivity and rigidity being excellent for 
improvement in the speed. Furthermore, this belt for fixing is the part which touches a heater, and in order to 
rotate repeating deformation, it is required that it should have sufficient flexibility. Moreover, as for belt inner 
skin, that it is insulation has the need for the insulation with a heater. Since there is a problem [ belt / by contact 
in the nonrotation section ] of a tear, it is required for the belt both ends for fixing besides above that tearing 
strength should be high. 

[0007] However, the belt for fixing which fulfills the above-mentioned demand characteristics is not yet 
obtained conventionally. For example, in order to improve thermal conductivity, how to make the belt made 
from polyimide thin can be considered, but since rigidity falls by thinning in this case, demand characteristics 
cannot be fulfilled. The purpose of this invention has thermal conductivity in offering the belt for fixing which 
has sufficient rigidity high moreover. Moreover, the purpose of this invention is to offer the belt for fixing 
equipped with sufficient flexibility, thermal resistance, reinforcement, insulation, etc. 

[0008] this invention persons found out that the belt for fixing with which are satisfied of said many properties 
was obtained by preparing the coating layer which has a mold-release characteristic in the peripheral face using 
the metal of the thin meat which was excellent in thermal conductivity and rigidity as a base of an endless belt, 
forming a resin layer in inner skin, and giving insulation, as a result of inquiring wholeheartedly, in order to 
solve the trouble of said conventional technique. Moreover, the endless belt formed from the resin constituent 
which blended the thermally conductive filler with polyimide found out satisfying said many properties. This 
invention comes to be completed based on these knowledge. 
[0009] 

[Means for Solving the Problem] In this way, according to this invention, it has the coating layer which has a 
mold-release characteristic in the peripheral face of a metal light-gage endless belt with a thickness of 10-35 
micrometers, and inner skin is provided with the belt for fixing of high rigidity and high temperature 
conductivity characterized by having a resin layer. Moreover, according to this invention, the belt for fixing of 
high rigidity and high temperature conductivity characterized by consisting of an endless belt formed with the 
polyimide constituent which does 10-40 capacity % content of a thermally conductive filler with a mean particle 
diameter of 1-20 micrometers is offered. Hereafter, this invention is explained in full detail. 
[0010] One of the belts for fixing of belt (1) this invention for fixing is an endless belt of a three-tiered structure 
which consists of the coating layer, light-gage metal layer, and resin layer which have a mold-release 
characteristic. A coating layer is prepared in the peripheral face of a belt, and the resin layer is prepared in inner 
skin, respectively. 

[001 1] The thickness of a metal light-gage endless belt needs to be 10-35 micrometers. By making the metal 
layer of a base into the thickness of this range, the belt for fixing which are high temperature conductivity and 
high rigidity, and has sufficient flexibility can be obtained. When the thickness of a metal belt is less than 10 
micrometers, the rigidity of the belt for fixing is comparable as the belt made from polyimide, and is 
inadequate. [ of the rigid improvement effectiveness ] On the other hand, at the time of rotation use of the belt 
for fixing, when the thickness of a metal belt exceeds 35 micrometers, since the crack of the direction of a 
revolving shaft is produced comparatively for a short period of time, endurance falls according to the repeat 
deformation in the heater section. 

[0012] A metal light-gage endless belt can be created with plating using the metal mold made from stainless 
steel. As a metal to be used, nickel is desirable a tube process and in respect of rigidity. As for the coating layer 
which has the mold-release characteristic of a metal belt peripheral face, it is desirable to be formed of 
fluororesin or nickel-fluororesin compound plating from a mold-release characteristic and a heat-resistant 
viewpoint. If nickel-fluororesin compound plating which has fluororesin of 10 - 40 capacity % is used, since it 
is possible to raise the thermal conductivity of a coating layer more sharply than the case of a fluororesin simple 
substance, it is especially desirable. 3-20micro of thickness of a coating layer is usually about 5-15 micrometers 
preferably. Moreover, in order to raise the adhesive property of a metal belt and a coating layer, a general- 
purpose primer layer may be prepared suitably. 

[0013] As resin which forms the resin layer of metal belt inner skin, heat resistant resin, such as polyimide, 
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polyamidoimide, the poly benzimidazole, the poly benzooxazole, polyphenylene sulfide, a polyether ether 
ketone, and a liquid crystal polymer, is mentioned, for example. The insulation of the belt for fixing is secured 
by this resin layer. Since the thermal conductivity of a resin layer is low, it is usually desirable to consider as the 
thickness of about 2-8 micrometers preferably 1-10 micrometers. 

[0014] A resin layer can be made to contain a thermally conductive filler in order to raise thermal conductivity. 
As a thermally conductive filler, inorganic fillers, such as boron nitride, an alumina, silicon carbide, potassium 
titanate, nitriding aluminum, a mica, a silica, titanium oxide, talc, and a calcium carbonate, and two or more 
sorts of such mixture can be mentioned, for example, the content of a thermally conductive filler ~ usually - 
five to 50 capacity % - desirable - ten to 40 capacity % - it is 20 to 30 capacity % more preferably. When it 
was this range, after securing the flexibility of this level mostly with a resin simple substance layer, thermal 
conductivity can be raised by 2 to 3 times the resin simple substance layer. 

[0015] Since the belt for fixing of this invention is using the metallic material as the base, as compared with the 
conventional endless belt made from polyimide, its thermal conductivity is improving sharply. Moreover, it has 
- flexibility equivalent to the endless belt made from polyimide, and insulation by making a metal belt layer into 
the thickness of 10-35 micrometers, and forming a resin layer in the inner skin further. 

[0016] Another belt for fixing of belt (2) this invention for fixing is an endless belt formed from the constituent 
" which made polyimide contain a thermally conductive filler. By making a thermally conductive filler contain, 
the thermal conductivity and rigidity of the belt for fixing are notably improved as compared with the case 
where a polyimide simple substance is used. 

[0017] the content of a thermally conductive filler ~ ten to 40 capacity % - it is 20 to 30 capacity % preferably. 
After securing sufficient flexibility as a belt for fixing by making the content of a thermally conductive filler 
into within the limits of this, the thermal conductivity and rigidity of polyimide can be raised. Sufficient heat- 
conduction disposition top effectiveness is not acquired as this content is under 10 capacity %, but conversely, 
if 40 capacity % is exceeded, when flexibility becomes inadequate and it is used with a fixing machine, a crack 
will be comparatively produced to a belt for a short period of time. 

[0018] Although polyimide is usually manufactured by making tetracarboxylic dianhydride and diamine react in 
an organic polar solvent, what is generally marketed as a varnish of polyimide can be used for it. In fabricating 
the thing of the shape of a film like the belt for fixing using the varnish of polyimide, when it adds a thermally 
conductive filler, irregularity may arise on a film front face. 

[0019] So, in this invention, a surface state without irregularity obtains a good light-gage belt by using the 
thermally conductive filler whose mean particle diameter is 1 -20 micrometers. If the thermally conductive 
improvement effectiveness is small in the mean particle diameter of a thermally conductive filler being less than 
1 micrometer and 20 micrometers is exceeded, it will be easy to produce irregularity on a film. Therefore, by 
setting mean particle diameter of a thermally conductive filler to 1-20 micrometers, there is no irregularity in a 
film front face, and the thermally conductive high belt for fixing can be obtained. 

[0020] As a thermally conductive filler, inorganic fillers, such as boron nitride, an alumina, silicon carbide, 
potassium titanate, nitriding aluminum, a mica, a silica, titanium oxide, talc, and a calcium carbonate, and two 
or more sorts of such mixture can be mentioned, for example. Also in these, boron nitride, an alumina, silicon 
carbide, and potassium titanate are desirable. Although the shape of a globular shape and a scale and fibrous any 
are sufficient as the configuration of a thermally conductive filler, the shape of a scale from a viewpoint of rigid 
improvement and fibrous are desirable. 

[002 1 ] In order to tend to tear the both ends of the belt for fixing by contact in the nonrotation section, it is 
required that especially tearing strength should be high. However, if a thermally conductive filler is added to 
polyimide, the tearing strength of the belt made from polyimide will fall. On the other hand, since the several 
mm part of the belt both ends for fixing does not contribute to fixing of a toner, it is not necessary to necessarily 
make it into high temperature conductivity. Then, the tearing strength of both ends can be held highly enough 
by forming only the several mm part of belt both ends with polyimide with few contents, excluding a thermally 
conductive filler. 
[0022] 

[Example] Although an example and the example of a comparison are given and this invention is explained 
concretely hereafter, this invention is not limited only to these examples. In addition, the test method for the 
performance evaluation in an example and the example of a comparison is as follows. 
<Thermal conductivity> thermal conductivity is the quick thermal conductivity meter Kemtherm by Kyoto 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/24/2006 



JP,06-222695,A [DETAILED DESCRIPTION] 



Page 4 of 5 



Electronics Manufacturing Co., Ltd. It measured by QTM-D3. 

The Compression breaking load> compression breaking load cut the belt in die length of 20mm, compressed it 
from the upper and lower sides with the Instron testing machine, and measured the breaking load, 
a <system drum strength trial> belt a fixing simulation machine - attaching the paper of A4 size for 1 
minute - an eight-sheet copy - it observed visually whether it is set as the rate (40mm/(second)) which carries 
out paper, and it would actually ****, and the number of sheets of the paper which ****(ed) would be counted, 
and there would be any troubles, such as a crack, in a belt. 

[0023] On the outside of the nickel belt with the [example 1] thickness of 20 micrometers, a diameter [ of 
25mm ], and a die length of 250mm Made from DIMUKO After sintering, Daikin Industries primer lot number 
EK-1809BK is coated so that it may be set to 1 micrometer. After sintering, the outside is coated with the 
Daikin Industries PTFE system fluororesin dispersion lot number D-l so that it may be set to 10 micrometers. 
Furthermore, inside After hardening, the Ube Industries polyimide varnish which did 30 capacity % addition of 
the DENKI KAGAKU KOGYO boron nitride lot number BNGP was coated so that it might be set to 5 
micrometers, sintering and hardening processing were performed, respectively, and the belt for fixing of the 
layer structure shown in drawing 3 was produced. 

[0024] On the outside of the nickel belt with the [example 1 of comparison] thickness of 40 micrometers, a 
diameter [ of 25mm ], and a die length of 250mm Made from DIMUKO After sintering, Daikin Industries 
primer lot number EK-1809BK is coated so that it may be set to 1 micrometer. After sintering, the outside is 
coated with the Daikin Industries PTFE system fluororesin dispersion lot number D-l so that it may be set to 10 
micrometers. Furthermore, inside After hardening, the Ube Industries polyimide varnish which did 30 capacity 
% addition of the DENKI KAGAKU KOGYO boron nitride lot number BNGP was coated so that it might be 
set to 5 micrometers, sintering and hardening processing were performed, respectively, and the belt for fixing of 
the layer structure shown in drawing 4 was produced. The result of the performance evaluation of each belt for 
fixing created in the example 1 and the example 1 of a comparison is shown in Table 1 . 
[0025] 
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Even if it ****(ed) the belt for fixing of an example 1 100,000 or more sheets, it became impossible for a crack 
to produce and use it in the direction of a heater by **** of 10,000 sheets by the belt for fixing of the example 1 
of a comparison to no abnormalities having been seen as a result of the performance evaluation of each belt for 
fixing. 

[0026] The Showa Denko boron nitride of 1 .5 micrometers of mean diameters was added to the polyimide 
varnish by [example 2] Ube Industries, the agitator performed vacuum degassing after 30-minute stirring, and 
the varnish containing a thermally conductive filler was obtained. The addition of a filler was adjusted so that it 
might become 20 capacity % after varnish hardening. This varnish was made to adhere to fixed thickness by 
dipping on cylinder metal mold. Subsequently, the seamless endless belt was obtained by performing imide- 
ization with removal of a solvent and finally drawing out metal mold with 150 degrees C - 450 degrees C 
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gradual heating. 

[0027] For thermally conductive evaluation, it was made to stick on the heater which held the inside of this belt 
at 200 degrees C, and the time amount taken for belt external surface to amount to 200 degrees C was measured. 
When belt thickness was 400 micrometers, this time amount is 3.1 seconds and was excellent in thermal 
conductivity. Moreover, 920kg /of elastics modulus of this belt was [ mm ] 2. 

[0028] The endless belt made from polyimide which does not contain boron nitride was obtained by the same 
approach as an example 1 using the polyimide varnish by [example 2 of comparison] Ube Industries. When the 
same approach as an example 1 estimated thermal conductivity, by it, the temperature up to 200 degrees C took 
5.6 seconds. Moreover, 850kg /of elastics modulus of this belt was [ mm ] 2. 

[0029] The Showa Denko boron nitride of 40 micrometers of mean diameters was added to the polyimide 
varnish by [example 3 of comparison] Ube Industries, and the seamless endless belt was obtained by the same 
approach as an example 1 . There is fine irregularity in this belt and it was not able to be made to stick to a 
heater. Moreover, 600kg /of elastics modulus of this belt was [ mm ] only 2. 
- [0030] 

[Effect of the Invention] The belt for fixing by this invention has conventional thermal conductivity and rigidity 
sharply higher than the belt made from polyimide, after securing flexibility required as a belt for fixing used for 
' facsimile, a printer, etc., and insulation, and it has the effectiveness which enables improvement in the speed of 
fixing rates, such as facsimile and a printer. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the belt for fixing used for the fixing section established with 
heating in the image imprinted by the transferred object in equipments, such as an electrophotography copying 
machine, facsimile, and a printer. 
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PRIOR ART 



[Description of the Prior Art] You carry out heating fusion of the toner in the record paper, and make it 
established in the record paper in the culmination of printing and a copy in an electrophotography copying 
machine, facsimile, a printer, etc. For example, in an electrophotography copying machine, a fine-particles 
image imprints in the process which performs image exposure and forms an electrostatic latent image on ** 
photo conductor, the process which a toner is made to adhere to ** electrostatic latent image, and is used as a 
visible image (fine-particles image), and ** record paper, and a copy is performed through the process which 
separates the recording paper from a photo conductor, and many processes of a process of fixing non- 
established ** fine-particles image in the record paper by approaches, such as heating. 
[0003] As the fixing approach, a heat fixing method is common and the heat roller establishing method as 
shown in drawing 1 is conventionally used widely. By the heat roller establishing method, it has an electrical 
heater (2) in the interior, and the pressure welding of the roller of a pair which consists of a heating roller (1) 
which covered the periphery by the good rubber or the resin of a mold-release characteristic, and a rubber roller 
(5) is carried out, the recording paper (4) with which the toner (3) image was formed in between the roller is 
passed, a toner is heated, and welding of the toner is carried out in the record paper. On the other hand, the heat 
roller establishing method has the fault that the latency time is long, although effectiveness is highly suitable for 
improvement in the speed. That is, since the time amount which heats a heating roller (1) to predetermined 
temperature is required at the time of the start up of equipment, by the time operation becomes possible from 
powering on, the latency time will occur. Moreover, power consumption is also large in order to have to heat 
the whole heating roller. 

[0004] Then, as shown in drawing 2 in recent years, the fixing approach of heating the toner of a transferred 
lifter at a heater (7) is proposed through the film-like endless belt (6). By this endless-belt establishing method, 
the pressure welding of the rubber roller (10) is carried out to the belt for fixing (6), the recording paper (9) with 
which the toner (8) image was formed in the meantime is passed, it heats at a heater (7), and welding of the 
toner is carried out in the record paper. By this fixing approach, only by minding the belt (6) of the shape of a 
thin film, in order to heat directly substantially at a heater (7), a heating unit reaches temperature predetermined 
in a short time, and the latency time of a power up serves as zero mostly. Furthermore, in order to heat only a 
need part, power consumption also has the advantage of being few. As a belt for fixing used for the endless-belt 
establishing method, what prepared the coating layer of fluororesin in the front face of the endless belt made 
from polyimide is conventionally used in consideration of the insulation of the thermal resistance demanded, 
Young's modulus, reinforcement, and a belt inside etc. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The belt for fixing by this invention has conventional thermal conductivity and rigidity 
sharply higher than the belt made from polyimide, after securing flexibility required as a belt for fixing used for 
facsimile, a printer, etc., and insulation, and it has the effectiveness which enables improvement in the speed of 
fixing rates, such as facsimile and a printer. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As a belt for fixing used for the endless-belt establishing method, 
. while excelling in thermal resistance, Young's modulus, reinforcement, insulation, etc., to excel in thermal 
conductivity is demanded. In order to raise a fixing rate especially, the belt for fixing which has high thermal 
conductivity is desirable. However, since the conventional belt made from polyimide is formed only by resin 
- with low thermal conductivity, its thermal conductivity is inadequate and it cannot be adapted for improvement 
in the speed enough. Moreover, by the conventional belt made from polyimide, although smooth rotation which 
does not have wrinkling fellow blurring of a belt by giving moderate rigidity to the belt for fixing itself is 
enabled by this fixing approach, when a fixing rate is raised, wrinkling fellow blurring of a belt tends to happen. 

[0006] Therefore, both the belts for fixing are asked for thermal conductivity and rigidity being excellent for 
improvement in the speed. Furthermore, this belt for fixing is the part which touches a heater, and in order to 
rotate repeating deformation, it is required that it should have sufficient flexibility. Moreover, as for belt inner 
skin, that it is insulation has the need for the insulation with a heater. Since there is a problem [ belt / by contact 
in the nonrotation section ] of a tear, it is required for the belt both ends for fixing besides above that tearing 
strength should be high. 

[0007] However, the belt for fixing which fulfills the above-mentioned demand characteristics is not yet 
obtained conventionally. For example, in order to improve thermal conductivity, how to make the belt made 
from polyimide thin can be considered, but since rigidity falls by thinning in this case, demand characteristics 
cannot be fulfilled. The purpose of this invention has thermal conductivity in offering the belt for fixing which 
has sufficient rigidity high moreover. Moreover, the purpose of this invention is to offer the belt for fixing 
equipped with sufficient flexibility, thermal resistance, reinforcement, insulation, etc. 

[0008] this invention persons found out that the belt for fixing with which are satisfied of said many properties 
was obtained by preparing the coating layer which has a mold-release characteristic in the peripheral face using 
the metal of the thin meat which was excellent in thermal conductivity and rigidity as a base of an endless belt, 
forming a resin layer in inner skin, and giving insulation, as a result of inquiring wholeheartedly, in order to 
solve the trouble of said conventional technique. Moreover, the endless belt formed from the resin constituent 
which blended the thermally conductive filler with polyimide found out satisfying said many properties. This 
invention comes to be completed based on these knowledge. 
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MEANS 



[Means for Solving the Problem] In this way, according to this invention, it has the coating layer which has a 
mold-release characteristic in the peripheral face of a metal light-gage endless belt with a thickness of 10-35 
micrometers, and inner skin is provided with the belt for fixing of high rigidity and high temperature 
conductivity characterized by having a resin layer. Moreover, according to this invention, the belt for fixing of 
high rigidity and high temperature conductivity characterized by consisting of an endless belt formed with the 
polyimide constituent which does 10-40 capacity % content of a thermally conductive filler with a mean particle 
diameter of 1-20 micrometers is offered. Hereafter, this invention is explained in full detail. 
[0010] One of the belts for fixing of belt (1) this invention for fixing is an endless belt of a three-tiered structure 
which consists of the coating layer, light-gage metal layer, and resin layer which have a mold-release 
characteristic. A coating layer is prepared in the peripheral face of a belt, and the resin layer is prepared in inner 
skin, respectively. 

[001 1] The thickness of a metal light-gage endless belt needs to be 10-35 micrometers. By making the metal 
layer of a base into the thickness of this range, the belt for fixing which are high temperature conductivity and 
high rigidity, and has sufficient flexibility can be obtained. When the thickness of a metal belt is less than 10 
micrometers, the rigidity of the belt for fixing is comparable as the belt made from polyimide, and is 
inadequate. [ of the rigid improvement effectiveness ] On the other hand, at the time of rotation use of the belt 
for fixing, when the thickness of a metal belt exceeds 35 micrometers, since the crack of the direction of a 
revolving shaft is produced comparatively for a short period of time, endurance falls according to the repeat 
deformation in the heater section. 

[0012] A metal light-gage endless belt can be created with plating using the metal mold made from stainless 
steel. As a metal to be used, nickel is desirable a tube process and in respect of rigidity. As for the coating layer 
which has the mold-release characteristic of a metal belt peripheral face, it is desirable to be formed of 
fluororesin or nickel-fluororesin compound plating from a mold-release characteristic and a heat-resistant 
viewpoint. If nickel-fluororesin compound plating which has fluororesin of 10 - 40 capacity % is used, since it 
is possible to raise the thermal conductivity of a coating layer more sharply than the case of a fluororesin simple 
substance, it is especially desirable. 3-20micro of thickness of a coating layer is usually about 5-15 micrometers 
preferably. Moreover, in order to raise the adhesive property of a metal belt and a coating layer, a general- 
purpose primer layer may be prepared suitably. 

[0013] As resin which forms the resin layer of metal belt inner skin, heat resistant resin, such as polyimide, 
polyamidoimide, the poly benzimidazole, the poly benzooxazole, polyphenylene sulfide, a polyether ether 
ketone, and a liquid crystal polymer, is mentioned, for example. The insulation of the belt for fixing is secured 
by this resin layer. Since the thermal conductivity of a resin layer is low, it is usually desirable to consider as the 
thickness of about 2-8 micrometers preferably 1-10 micrometers. 

[0014] A resin layer can be made to contain a thermally conductive filler in order to raise thermal conductivity. 
As a thermally conductive filler, inorganic fillers, such as boron nitride, an alumina, silicon carbide, potassium 
titanate, nitriding aluminum, a mica, a silica, titanium oxide, talc, and a calcium carbonate, and two or more 
sorts of such mixture can be mentioned, for example, the content of a thermally conductive filler - usually - 
five to 50 capacity % - desirable - ten to 40 capacity % - it is 20 to 30 capacity % more preferably. When it 
was this range, after securing the flexibility of this level mostly with a resin simple substance layer, thermal 
conductivity can be raised by 2 to 3 times the resin simple substance layer. 

[0015] Since the belt for fixing of this invention is using the metallic material as the base, as compared with the 
conventional endless belt made from polyimide, its thermal conductivity is improving sharply. Moreover, it has 
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flexibility equivalent to the endless belt made from polyimide, and insulation by making a metal belt layer into 
the thickness of 10-35 micrometers, and forming a resin layer in the inner skin further. 

[0016] Another belt for fixing of belt (2) this invention for fixing is an endless belt formed from the constituent 
which made polyimide contain a thermally conductive filler. By making a thermally conductive filler contain, 
the thermal conductivity and rigidity of the belt for fixing are notably improved as compared with the case 
where a polyimide simple substance is used. 

[0017] the content of a thermally conductive filler - ten to 40 capacity % - it is 20 to 30 capacity % preferably. 
After securing sufficient flexibility as a belt for fixing by making the content of a thermally conductive filler 
into within the limits of this, the thermal conductivity and rigidity of polyimide can be raised. Sufficient heat- 
conduction disposition top effectiveness is not acquired as this content is under 10 capacity %, but conversely, 
if 40 capacity % is exceeded, when flexibility becomes inadequate and it is used with a fixing machine, a crack 
will be comparatively produced to a belt for a short period of time. 

[0018] Although polyimide is usually manufactured by making tetracarboxylic dianhydride and diamine react in 
- an organic polar solvent, what is generally marketed as a varnish of polyimide can be used for it. In fabricating 
the thing of the shape of a film like the belt for fixing using the varnish of polyimide, when it adds a thermally 
conductive filler, irregularity may arise on a film front face. 
r [0019] So, in this invention, a surface state without irregularity obtains a good light-gage belt by using the 
thermally conductive filler whose mean particle diameter is 1-20 micrometers. If the thermally conductive 
improvement effectiveness is small in the mean particle diameter of a thermally conductive filler being less than 
1 micrometer and 20 micrometers is exceeded, it will be easy to produce irregularity on a film. Therefore, by 
setting mean particle diameter of a thermally conductive filler to 1-20 micrometers, there is no irregularity in a 
film front face, and the thermally conductive high belt for fixing can be obtained. 

[0020] As a thermally conductive filler, inorganic fillers, such as boron nitride, an alumina, silicon carbide, 
potassium titanate, nitriding aluminum, a mica, a silica, titanium oxide, talc, and a calcium carbonate, and two 
or more sorts of such mixture can be mentioned, for example. Also in these, boron nitride, an alumina, silicon 
carbide, and potassium titanate are desirable. Although the shape of a globular shape and a scale and fibrous any 
are sufficient as the configuration of a thermally conductive filler, the shape of a scale from a viewpoint of rigid 
improvement and fibrous are desirable. 

[0021] In order to tend to tear the both ends of the belt for fixing by contact in the nonrotation section, it is 
required that especially tearing strength should be high. However, if a thermally conductive filler is added to 
polyimide, the tearing strength of the belt made from polyimide will fall. On the other hand, since the several 
mm part of the belt both ends for fixing does not contribute to fixing of a toner, it is not necessary to necessarily 
make it into high temperature conductivity. Then, the tearing strength of both ends can be held highly enough 
by forming only the several mm part of belt both ends with polyimide with few contents, excluding a thermally 
conductive filler. 
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EXAMPLE 



[Example] Although an example and the example of a comparison are given and this invention is explained 
concretely hereafter, this invention is not limited only to these examples. In addition, the test method for the 
performance evaluation in an example and the example of a comparison is as follows. 
<Thermal conductivity> thermal conductivity is the quick thermal conductivity meter Kemtherm by Kyoto 
Electronics Manufacturing Co., Ltd. It measured by QTM-D3. 

The Compression breaking load> compression breaking load cut the belt in die length of 20mm, compressed it 
from the upper and lower sides with the Instron testing machine, and measured the breaking load, 
a <system drum strength trial> belt « a fixing simulation machine - attaching — the paper of A4 size - for 1 
minute - an eight-sheet copy - it observed visually whether it is set as the rate (40mm/(second)) which carries , 
out paper, and it would actually ****, and the number of sheets of the paper which ****(ed) would be counted, 
and there would be any troubles, such as a crack, in a belt. 

[0023] On the outside of the nickel belt with the [example 1] thickness of 20 micrometers, a diameter [ of 
25mm ], and a die length of 250mm Made from DIMUKO After sintering, Daikin Industries primer lot number 
EK-1809BK is coated so that it may be set to 1 micrometer. After sintering, the outside is coated with the 
Daikin Industries PTFE system fluororesin dispersion lot number D-l so that it may be set to 10 micrometers. 
Furthermore, inside After hardening, the Ube Industries polyimide varnish which did 30 capacity % addition of 
the DENKI KAGAKU KOGYO boron nitride lot number BNGP was coated so that it might be set to 5 
micrometers, sintering and hardening processing were performed, respectively, and the belt for fixing of the 
layer structure shown in drawing 3 was produced. 

[0024] On the outside of the nickel belt with the [example 1 of comparison] thickness of 40 micrometers, a 
diameter [ of 25mm ], and a die length of 250mm Made from DIMUKO After sintering, Daikin Industries 
primer lot number EK-1 809BK is coated so that it may be set to 1 micrometer. After sintering, the outside is 
coated with the Daikin Industries PTFE system fluororesin dispersion lot number D-l so that it may be set to 10 
micrometers. Furthermore, inside After hardening, the Ube Industries polyimide varnish which did 30 capacity 
% addition of the DENKI KAGAKU KOGYO boron nitride lot number BNGP was coated so that it might be 
set to 5 micrometers, sintering and hardening processing were performed, respectively, and the belt for fixing of 
the layer structure shown in drawing 4 was produced. The result of the performance evaluation of each belt for 
fixing created in the example 1 and the example 1 of a comparison is shown in Table 1 . 
[0025] 
[Table 1] 
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Even if it ****(ed) the belt for fixing of an example 1 100 5 000 or more sheets, it became impossible for a crack 
to produce and use it in the direction of a heater by **** of 10,000 sheets by the belt for fixing of the example 1 
of a comparison to no abnormalities having been seen as a result of the performance evaluation of each belt for 
fixing. 

[0026] The Showa Denko boron nitride of 1.5 micrometers of mean diameters was added to the polyimide 
varnish by [example 2] Ube Industries, the agitator performed vacuum degassing after 30-minute stirring, and 
the varnish containing a thermally conductive filler was obtained. The addition of a filler was adjusted so that it 
might become 20 capacity % after varnish hardening. This varnish was made to adhere to fixed thickness by 
dipping on cylinder metal mold. Subsequently, the seamless endless belt was obtained by performing imide- 
ization with removal of a solvent and finally drawing out metal mold with 150 degrees C - 450 degrees C 
gradual heating. 

[0027] For thermally conductive evaluation, it was made to stick on the heater which held the inside of this belt 
at 200 degrees C, and the time amount taken for belt external surface to amount to 200 degrees C was measured. 
When belt thickness was 400 micrometers, this time amount is 3.1 seconds and was excellent in thermal 
conductivity. Moreover, 920kg /of elastics modulus of this belt was [ mm ] 2. 

[0028] The endless belt made from polyimide which does not contain boron nitride was obtained by the same 
approach as an example 1 using the polyimide varnish by [example 2 of comparison] Ube Industries. When the 
same approach as an example 1 estimated thermal conductivity, by it, the temperature up to 200 degrees C took 
5.6 seconds. Moreover, 850kg /of elastics modulus of this belt was [ mm ] 2. 

[0029] The Showa Denko boron nitride of 40 micrometers of mean diameters was added to the polyimide 
varnish by [example 3 of comparison] Ube Industries, and the seamless endless belt was obtained by the same 
approach as an example 1 . There is fine irregularity in this belt and it was not able to be made to stick to a 
heater. Moreover, 600kg /of elastics modulus of this belt was [ mm ] only 2. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the conventional fixing approach using a heat roll. 

[Drawing 2] It is the explanatory view of the fixing approach using an endless belt. 

[Drawing 3] It is the lamination Fig. of the belt for fixing created in the example 1 . 

[Drawing 4] It is the lamination Fig. of the belt for fixing created in the example 1 of a comparison. 

[Description of Notations] 

1 . Heating roller 

2. Heater 

3. Toner 

4. Recording Paper 

5. Rubber Roller 

6. Endless Belt 

7. Heater 

8. Toner 

9. Recording Paper 

10. Rubber Roller 

1 1 . Fluororesin Layer 

12. Primer Layer 

13. Nickel Belt 

14. Boron Nitride Content Polyimide 
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[Drawing 3] 
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